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IMAGE FORMING APPARATUS 
BACKGROUND OF THE INVENTION 

1. Field of Invention 

[0001] The invention relates to an image forming apparatus such as a color laser 

printer. 

2. Description of Related Art 

[0002] As an electrophotographic color laser printer, there exists a so-called tandem 
color laser printer that includes a plurality of processing units, each of which has a developing 
agent hopper, a developing roller and a photosensitive drum, with respect to toner colors of 
yellow, magenta, cyan, and black. 

[0003] In the above tandem color laser printer, toner images of the respective colors 
are formed on the respective photosensitive drums at almost the same instant by which toner 
particles stored in the developing agent hopper are supplied onto the photosensitive drum by 
the developing roller in each of the processing units. Therefore, a color image can be formed 
at a speed that is almost the same as an image forming speed of a monochrome laser printer. 

[0004] As the above tandem color laser printer, Japanese Laid-Open Patent 
Publication No. 9-274423 discloses a color laser printer that is structured as described below. 
In each processing unit of the color laser printer, a photosensitive drum is disposed opposite 
to a conveyor belt for conveying a sheet. A developing roller is disposed on one side of the 
photosensitive drum. A recording head, which exposes the photosensitive drum to light in 
order to form an electrostatic latent image thereon, is provided opposite to the conveyor belt 
while sandwiching the photosensitive drum therebetween. 

SUMMARY OF THE INVENTION 

[0005] In the color laser printer disclosed in Japanese Laid-Open Patent Publication 
No. 9-274423, it is necessary to provide the recording head near the photosensitive drum in 
order to prevent an exposure failure of the recording head with respect to the photosensitive 
drum. Therefore, as described above, the recording head is disposed opposite to the conveyor 
belt while sandwiching the photosensitive drum therebetween. However, with such 
placement, the recording head interferes with the replacement of the photosensitive drum. 
Thus, the recording head is fixed to an upper cover so as to move with the upper cover in 
accordance with the opening and closing of the upper cover. 
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[0006] However, when the recording head moves every time the upper cover opens 
and closes, there may be variations in the relative position of the recording head to the 
photosensitive drum, which may cause an image to be deviated. 

[0007] The invention thus provides, among other things, a tandem image forming 
apparatus wherein processing units can be smoothly attached to and detached from the image 
forming apparatus while providing adequate accuracy in exposing the photosensitive drums. 

[0008] According to one exemplary aspect of the invention, an image forming 
apparatus includes processing units for respective colors of developing agents, each of which 
can be attached to and detached from an image forming apparatus body. The processing units 
include a developing agent storage chamber that stores developing agent therein, a developing 
agent holding member that holds the developing agent, and an image holding member that 
holds a developing agent image that is formed by development of an electrostatic latent image 
by the developing agent held by the developing agent holding member. The image forming 
apparatus also includes exposing devices for the respective colors of the developing agents, 
each of which is fixed to the image forming apparatus body and scans a laser beam to the 
image holding member in order to form the electrostatic latent image onto the image holding 
member, and a cover member that is provided on a side opposite to a transfer position where 
the developing agent image held by the image holding member is transferred and that opens 
and closes with respect to the image forming apparatus body. The processing units and the 
exposing devices are alternately disposed, and the processing units are attached to and 
detached from the image forming apparatus body via an opening defined by the cover 
member that is opened with respect to the image forming apparatus body. 

[0009] According to the structure described above, the processing units and the 
exposing devices are alternately disposed. With this structure, the processing units can be 
attached to and detached from the image forming apparatus body, without removing the 
exposing devices from the positions, via the opening defined by which the cover member 
opens with respect to the image forming apparatus body, on the side opposite to the side of 
the transfer position where the developing agent image held by the image holding member is 
transferred. 

[0010] According to another exemplary aspect of the invention, an image forming 
apparatus includes processing units for respective colors of developing agents, each of which 
can be attached to and detached from a image forming apparatus body. The processing units 
include a developing agent storage chamber that stores developing agent therein, a developing 
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agent holding member that holds the developing agent, and an image holding member that 
holds a developing agent image that is formed by development of an electrostatic latent image 
by the developing agent held by the developing agent holding member. The image forming 
apparatus also includes exposing devices for the respective colors of the developing agents, 
each of which is fixed to the image forming apparatus body and forms the electrostatic latent 
image onto the image holding member, and a cover member that is provided on a side 
opposite to a transfer position where the developing agent image held by the image holding 
member is transferred and that opens and closes with respect to the image forming apparatus 
body. The processing units are attached to and detached from the image forming apparatus 
body via an opening defined by the cover member that is opened with respect to the image 
forming apparatus body, and the image holding member, the developing agent holding 
member and the developing agent storage chamber are overlapped in a direction to attach and 
detach the processing units, in each of the processing units. 

[0011] According to another exemplary aspect of the invention, an image forming 
apparatus includes processing units for respective colors of developing agents each of which 
can be attached to and detached from an image forming apparatus body. The processing units 
include a developing portion that includes a developing agent storage chamber that stores 
developing agent therein and a developing agent holding member that holds the developing 
agent and an image holding portion that includes an image holding member that holds a 
developing agent image that is formed by development of an electrostatic latent image by the 
developing agent held by the developing agent holding member. The image forming 
apparatus also includes exposing devices for the respective colors of the developing agents, 
each of which is fixed to the image forming apparatus body and scans a laser beam to the 
image holding member in order to form the electrostatic latent image onto the image holding 
member. The developing portion and the image holding portion can be attached to and 
detached from the image forming apparatus body in a state where the developing portion and 
the image holding portion are integrated with each other, and the developing portion can be 
attached to and detached from the image holding portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Embodiments of the invention will be described in detail with reference to 
the following figures wherein: 

[0013] FIG. 1 is a side sectional view showing essential parts of a color laser printer 
(a horizontal installation type) as an image forming apparatus of the invention; 
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[0014] FIG. 2 A is an enlarged side sectional view showing essential parts of a 
processing unit of the color laser printer of FIG. 1, wherein a photosensitive drum unit is 
mounted on a printer casing with a developing unit attached to the photosensitive drum unit; 

[0015] FIG. 2B is an enlarged side sectional view showing essential parts of a 
processing unit of the color laser printer of FIG. 1, wherein the developing unit is separated 
from the photosensitive drum unit with the photosensitive drum unit attached to the printer 
casing; 

[0016] FIG. 3 A is a sectional plan view showing essential parts of the 
photosensitive drum unit of the color laser printer of FIG. 1 ; 

[0017] FIG. 3B is a front view showing essential parts of the photosensitive drum 
unit of the color laser printer of FIG. 1; 

[0018] FIG. 4A is a side sectional view showing essential parts of a processing unit 
of the color laser printer of FIG. 1, wherein the developing unit is attached to the 
photosensitive drum unit; 

[0019] FIG. 4B is a side sectional view showing essential parts of the processing 
unit of the color laser printer of FIG. 1, wherein the developing unit is separated from the 
photosensitive drum unit; 

[0020] FIG. 5 is a side sectional view showing essential parts of the color laser 
printer of FIG. 1, wherein attaching and detaching conditions of the photosensitive drum units 
and the developing units with respect to the printer casing are described; 

[0021] FIG. 6 is an enlarged side sectional view showing essential parts of the color 
laser printer of FIG. 5, wherein the photosensitive drum unit and the developing unit are 
attached to the printer casing; 

[0022] FIG. 7 is a side sectional view showing essential parts of the processing unit 
of the color laser printer of FIG. 1, with the processing unit placed on an installation plane in 
a vertical position; 

[0023] FIG. 8 is a side sectional view showing essential parts of the processing unit 
of the color laser printer of FIG. 1, with the processing unit placed on the installation plane in 
a horizontal position; 

[0024] FIG. 9A is a side sectional view showing essential parts of the color laser 
printer of FIG. 1 with a spring in a lower end portion of a printer side first guide groove, 
wherein the developing unit is being guided downward; 
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[0025] FIG. 9B is a side sectional view showing essential parts of the color laser 
printer of FIG. 1 with the spring in the lower end portion of the printer side first guide groove, 
wherein a developer side lower guide protrusion of the developing unit is elastically received 
by the spring; 

[0026] FIG. 10 is a side sectional view showing essential parts of the color laser 
printer of FIG. 1, wherein a structure capable of moving a scorotron charging device between 
a first position and a second position is described; 

[0027] FIG. 1 1 is a side sectional view showing essential parts of a processing unit 
of the color laser printer of FIG. 10, wherein the processing unit is placed on an installation 
plane in a vertical position; and 

[0028] FIG. 12 is side sectional view showing essential parts of a color laser printer 
(a vertical installation type) as an image forming apparatus of the invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0029] Embodiments of the invention will be described with reference to the 
accompanying drawings. 

[0030] As shown in FIG. 1, a color laser printer 1 is a so-called tandem color laser 
printer of a horizontal installation type, wherein four processing portions 14 (described later) 
are aligned parallel with each other, in a horizontal direction. The color laser printer 1 
includes a printer casing 2 as an image forming apparatus body, a sheet feeding portion 4 that 
feeds a sheet 3 as a recoding medium, an image forming portion 5 that forms an image onto 
the fed sheet 3, and a sheet discharge portion 6 that discharges the sheet 3 having the image 
thereon. 

[0031] The printer casing 2 has a rectangular box shape when viewed from the side 
and has no upper wall. The printer casing 2 is provided with a top cover 7 (i.e., cover 
member) at the opening and at a position opposite to a transfer position where photosensitive 
drums 44 contact a conveyor belt 56 in the transfer portion 15. The top cover 7 is rotatably 
supported via a hinge 7a at a rear of the printer casing 2 (hereinafter, the left hand side and the 
right hand side of FIG. 1 are referred to as the rear and the front throughout the drawings) so 
as to freely open and close with respect to the printer casing 2 as shown by a double dashed 
chain line. 

[0032] The top cover 7 includes a sheet discharge port 9 through which a sheet 3 is 
discharged, a recessed sheet output tray 10 whose portion near the sheet discharge port 9 is 
deeply recessed in order to stack sheets 3 discharged from the sheet discharge port 9 thereon, 
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and a pair of discharge rollers 8 disposed at a rear end portion of the sheet output tray 10 in 
the sheet discharge portion 9. When the top cover 7 opens or closes, the sheet discharge port 
9, the sheet output tray 10 and the pair of discharge rollers 8 integrally move with the top 
cover 7. 

[0033] At a front end portion of the top cover 7, an operating panel 90 is provided 
through which a user performs settings of various items of the color laser printer 1 . 

[0034] The sheet feeding portion 4 includes a sheet feeding tray 1 1 , which is 
detachably attached to the bottom of the printer casing 2 in the horizontal direction from the 
front, a sheet supply roller 12, which is disposed at a position above one end of the sheet 
feeding tray 1 1, and a pair of conveyor rollers 13, which are disposed above and downstream 
of the sheet supply roller 12 in a sheet conveying direction. 

[0035] The sheet feeding tray 1 1 accommodates a stack of sheets 3 therein. A 
topmost sheet 3 in the stack is separated from the stack and is supplied toward the pair of 
conveyor rollers 13, one by one, by the rotation of the sheet supply roller 12. Then, the sheet 
3 is further conveyed between the conveyor belt 56 and each of the photosensitive drums 44 
(transfer positions) by the pair of conveyor rollers 13. 

[0036] A guide member 13a is disposed between the sheet supply roller 12 and the 
pair of conveyor rollers 13 so as to extend in the up and down direction. The sheet 3 supplied 
by the sheet supply roller 12 is guided to the conveyor rollers 13 by the guide member 13a 
and then further conveyed between the conveyor belt 56 and each of the photosensitive drums 
44 (the transfer positions) provided in a rearward position, by the pair of conveyor rollers 13. 

[0037] The image forming portion 5 includes the processing portions 14, the 
transfer portion 15 and a fixing portion 60. The processing portions 14 are provided for 
respective colors of toners. That is, the processing portions 14 include an yellow processing 
portion 14Y, a magenta processing portion 14M, a cyan processing portion 14C and a black 
processing portion 14K. These processing portions 14 are horizontally aligned in the front to 
rear direction, in this order, at a predetermined distance away from each other and overlap 
each other when viewed from the horizontal direction. 

[0038] Each of the processing portions 14 includes a scanning unit 17 as an 
exposing device and a processing unit 16. The scanning units 17 are fixed to the printer 
casing 2, at a predetermined distance away from the conveyor belt 56 in the vertical direction. 
Hereinafter, since all of the scanning units 1 7 have the same structure, only one of them will 
be referred to in the description below. As shown in FIG. 2 A, the scanning unit 1 7 includes a 
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laser emitting portion (not shown), a polygon mirror 21, two lenses 22, 23 and three reflectors 
24, 25, 26 in a scanning unit casing 20 as a housing. 

[0039] The scanning unit casing 20 has an elongated box shape. A scanner side 
guide portion 28 is integral with a rear wall of the scanning unit casing 20 in order to guide a 
photosensitive drum unit 19 during attachment and detachment of the photosensitive drum 
unit 19. The scanner side guide portion 28 extends toward the vicinity of the conveyor belt 
56 from the middle of the rear wall of the scanning unit casing 20 in the vertical direction so 
as to gradually protrude toward the rear and proceed in the downward direction. 

[0040] As shown in FIG. 3A, a guide groove 29 is provided in the scanner side 
guide portion 28 substantially at the middle of the scanner side guide portion 28 in its width 
direction (which is a direction perpendicular to the up and down direction when viewed from 
the front). The guide groove 29 extends in the up and down direction and is recessed toward 
the front so that a boss 61 of a cover portion 47 (FIG. 4) of a drum casing 43 (described later) 
is slidably engaged therewith. 

[0041] As shown in FIG. 2 A, a front wall of the scanning unit casing 20 has a flat 
surface and has a laser emitting window 30 at a portion near the lower end. 

[0042] In the scanning unit 17, a laser beam (a traveling route of the laser beam is 
indicated by a dot-dashed line in FIG. 1), which is emitted from the laser emitting portion 
based on image data, is reflected off the polygon mirror 21, and then passes or is reflected off 
the lens 22, the reflector 24, the reflector 25, the lens 23 and the reflector 26 in this order, and 
finally is emitted from the laser emitting window 30. The laser beam emitted from the laser 
emitting window 30 is applied to the photosensitive drum 44 by a speedy scanning. 

[0043] As shown in FIG. 1, the scanning units 17 are disposed substantially at the 
same position in the vertical direction, that is, the scanning units 17 are aligned and overlap 
each other when viewed from the horizontal direction. More particularly, the scanning units 
17 are disposed behind the respective processing units 16. In other words, the processing 
units 16 and the scanning units 17 are alternately aligned and overlap each other when viewed 
from the horizontal direction. 

[0044] Each of the processing units 16 can be attached to and detached from the 
printer casing 2, and includes the developing unit 18 as a developing portion and the 
photosensitive drum unit 1 9 as an image holding portion. Hereinafter, since all of the 
developing units 1 8 have the same structure, only one of them will be referred to in the 
description below. As shown in FIG. 2A, the developing unit 18 includes a toner hopper 32 
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as a developing agent storage portion, a toner supply roller 33 as a supply device, a 
developing roller 34 as a developing agent holding member, and a layer thickness regulating 
blade 35, in a developing unit casing 31. 

[0045] In the developing unit 1 8, the developing roller 34, the toner supply roller 33 
and an agitator 38, as an agitating member and a developing agent conveying device, are 
aligned in the vertical direction. The developing unit 1 8 is vertically detachably attached to 
the printer casing 2. 

[0046] The developing unit casing 3 1 has a rectangular box shape with a lower open 
structure. A grip 36 is provided at an upper wall of the developing unit casing 3 1 so that the 
user can hold the developing unit casing 31 via the grip 36. The grip 36 upwardly protrudes 
from the upper wall of the developing unit casing 3 1 and has a triangular shape when viewed 
from the side. A hook portion 36a is integral with an upper end portion of the grip 36 so as to 
extend toward the side opposite to the side at which the user operates the color laser printer 1, 
that is, toward the rear, and the side opposite to the side where the operating panel 90 is 
provided, when the user opens the top cover 7 from the front. 

[0047] The developing unit casing 3 1 is disposed so that its rear wall extends in the 
vertical direction. The rear wall of the developing unit casing 31 has a flat surface, parallel to 
the flat surface of the front wall of the scanning casing 20. 

[0048] The developing unit casing 3 1 is disposed so that its front wall extends in the 
vertical direction. An upper front corner of the developing unit casing 3 1 is curved when 
viewed from the side, so as to continuously extend from the upper wall. A lower front comer 
of the developing unit casing 3 1 is also curved so as to extend toward the rear along a rotation 
path of the agitator 38 provided in the toner hopper 23. Further, a lower end portion of the 
front wall serves as a cover of the toner supply roller 33 and the developing roller 34. A 
second contacting portion 39 is provided at the front wall of the developing unit casing 31, 
near a position corresponding to the position where the agitator 38 is provided. The second 
contacting portion 39 protrudes toward the front and extends in the width direction of the 
developing unit casing 3 1 . 

[0049] The developing unit casing 3 1 is disposed so that both of the side walls in 
the horizontal direction extend in the vertical direction. As shown in FIG. 4A, two developer 
side guide protrusions 37 are provided to each of the side walls of the developing unit 
casing 31 (FIG. 4 A shows one side of the processing unit 16 only). The developer side guide 
protrusions 37 are slidably engaged with printer side first guide grooves 62 (FIG. 5) provided 
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in the printer casing 2. On each of the side walls, the developer side guide protrusions 37 
outwardly protrude in the width direction, at positions distant from each other in the vertical 
direction, wherein one developer side guide protrusion 37 protrudes from the position near 
the position corresponding to the developing roller 34 and another developer side guide 
protrusion 37 protrudes from the position near the upper end of the toner hopper 32. The 
developer side guide protrusions 37 provided at the position near the position corresponding 
to the developing roller 34 are provided so as to contact upper edges of side walls 49 of the 
photosensitive drum unit 43 when the processing unit 16 is placed in a vertical position on an 
installation plane 71 (FIG. 7) separated from the printer casing 2. 

[0050] An engaging lever 40, extending in the up and down direction, is provided at 
both of the side walls of the developing unit casing 31 (FIG. 4A shows one of the engaging 
levers 40 only). Each of the engaging levers 40 has a flat-plate-shaped operating portion 41 at 
its upper end portion and a hook 42 at its lower end portion. The hooks 42 of the engaging 
levers 40 can engage respective engagement grooves 52 formed in the side plates 49 of a 
drum casing 45 (described later). The engaging levers 40 are rotatably supported by 
respective rotating shafts 40a outwardly protruding from the side walls of the developing unit 
casing 3 1 in the width direction, at the positions corresponding to the position where the 
agitator 38 is provided (FIG. 4 shows one of the sides of the developing unit casing 31 only). 
By a spring (not shown), as an urging device, provided to the developing unit casing 31, the 
engaging levers 40 are urged in a direction such that the hooks 42 engage the engagement 
grooves 52, that is, in a counterclockwise direction in FIG. 4A. 

[0051] A toner filling aperture 32a is provided in one of the side walls of the 
developing unit casing 31, at the upper portion which is far from the agitator 38, in order to 
fill the toner hopper 32 with toner. With this structure, when filling the toner hopper 32 with 
toner, the toner being poured does not interfere with the agitator 38, so that the developing 
unit casing 3 1 can be excellently filled with the toner in the width direction. Accordingly, the 
operability of filling toner can be improved. A cap 32b is attached to the toner filling aperture 
32a so as to cover the toner filling aperture 32a. 

[0052] As shown in FIG. 2A, the toner hopper 32 is provided by an internal space of 
the developing unit casing 3 1 . The toner hopper 32 includes the agitator 38 provided near the 
developing roller 34 and stores toner, as a developing agent, therein. That is, the yellow 
processing portion 14Y, the magenta processing portion 14M, the cyan processing portion 
14C and the black processing portion 14K store yellow toner, magenta toner, cyan toner and 
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black toner of a positively charging non-magnetic single component polymerized toner, 
respectively, in their toner hoppers 32. The polymerized toner is produced by a suspension 
polymerization or an emulsion polymerization, and has a substantially spherical shape and 
excellent fluidity. 

[0053] The toner supply roller 33 is disposed below the toner hopper 32. The toner 
supply roller 33 includes a metal roller shaft covered with a roller portion made of a 
conductive sponge member. The toner supply roller 33 is supported so as to rotate in the 
same direction as the developing roller 34, that is, in the counterclockwise direction, at a 
nipping portion where the toner supply roller 33 faces the developing roller 34. 

[0054] The developing roller 34 is disposed below and is in contact with the toner 
supply roller 33. The developing roller 34 includes a metal roller shaft 67, as a first guided 
portion, covered with a roller portion made of an elastic member, such as a conductive rubber 
material. More specifically, the roller portion of the developing roller 34 includes two layers: 
one layer constitutes the elastic roller portion made of a conductive elastic material, such as 
an urethane rubber, silicone rubber or EPDM rubber, including carbon particles, and another 
layer constitutes a coating layer covering the surface of the roller portion, which mainly 
includes an urethane rubber, urethane resin and polyimide resin, for example. 

[0055] The developing roller 34 is rotatably supported such that its roller shaft 67 is 
supported by the portions near the lower ends of drum side guide grooves 5 1 (FIG. 4) of the 
drum casing 43 so as to rotate (counterclockwise) in the opposite direction as the rotation of 
the photosensitive drum 44 (clockwise) at a nipping portion where developing roller 34 
opposingly contacts the photosensitive drum 44. That is, the roller shaft 67 of the developing 
roller 34 protrudes outwardly in the width direction from the developing casing 31 so as to 
slidably engage the drum side guide grooves 51. A developing bias is applied to the 
developing roller 34 from a power source (not shown) at the time of performing development. 

[0056] The layer thickness regulating blade 35 includes a blade body made of a 
metal leaf spring and a pressing portion made of an insulative silicone rubber. The pressing 
portion having a semi-circular shape in cross section is provided at a free end of the blade 
body. The layer thickness regulating blade 35 is situated behind and between the toner supply 
roller 33 and the developing roller 34, wherein a base end of the blade body is supported by 
the developing unit casing 3 1 and the pressing portion provided at the free end of the blade 
body presses the upper portion of the developing roller 33 by an elastic force of the blade 
body. 
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[0057] The toner stored in the toner hopper 32 moves downward by its own weight 
and is supplied to the toner supply roller 33 by the agitation/rotation of the agitator 38. The 
toner supplied to the toner supply roller 33 is then supplied to the developing roller 34 by the 
rotation of the toner supply roller 33. At that time, the toner is positively charged by friction 
caused between the toner supply roller 33 and the developing roller 34. The toner supplied 
onto the developing roller 34 is further supplied between the pressing portion of the layer 
thickness regulating blade 35 and the developing roller 34 by the rotation of the developing 
roller 34, so that the toner becomes a thin layer having a uniform thickness and is held on the 
developing roller 34. 

[0058] The developing units 18 are disposed substantially at the same level in the 
vertical direction, that is, the developing units 1 8 are aligned and overlap each other when 
viewed from the horizontal direction. More particularly, the developing units 1 8 and the 
scanning units 17 are alternately aligned and overlapped in the horizontal direction above the 
sheet feeding tray 1 1 . 

[0059] Since all of the photosensitive drum units 19 have the same structure, only 
one of them will be referred to in the description below. The photosensitive drum unit 19 can 
be attached to and detached from the printer casing 2 and includes the photosensitive drum 44 
as an image holding member and the scorotron charging device 45 as a charging device. 

[0060] As shown in FIGS. 2 A and 4 A, the drum casing 43 includes a drum 
accommodating portion 46 and the cover portion 47, which are integral with each other. The 
drum accommodating portion 46 has a rectangular shape with no upper and bottom walls. 
The cover portion 47, having a C shape when viewed from above, extends upward from the 
drum accommodating portion 46. Accordingly, the cover portion 47 does not have a rear 
wall. 

[0061] A rear wall of the drum accommodating portion 46 has a flat plate shape 
which is on the same plane where the rear wall of the developing unit casing 3 1 extends, 
when the developing unit 18 and the photosensitive drum unit 19 are connected with each 
other. A front wall of the drum accommodating portion 46 has an arc shape in cross section, 
along the peripheral surface of the photosensitive drum 44. Second contacting portions 48b, 
protruding toward the front, sire provided at the upper and lower ends of the front wall of the 
drum accommodating portion 46, i.e. four second contacting portions 48b are provided on the 
front wall of the drum accommodating portion 46. 
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[0062] First contacting portions 48a, protruding downward, are provided to the 
bottom end portions of the front and rear walls of the drum accommodating portion 46. As 
shown in FIG. 3B, the first contacting portions 48a are provided at both side ends in the width 
direction of the drum accommodating portion 46, sandwiching the photosensitive drum 44, 
the conveyor belt 56 disposed opposite to the photosensitive drum 44, and the transfer roller 
57, therebetween, such that the first contacting portions 48a protrudes downward more than 
the photosensitive drum 44. That is, four first contacting portions 48a are provided to the 
bottom end portions of the front and rear walls of the drum accommodating portion 48a. 

[0063] As shown in FIG. 4A, the cover portion 47 is integral with the side plates 49 
and a front plate 50. The side plates 49, opposite to each other, continuously extend from the 
respective side walls of the drum accommodating portion 46. The front plate 50 is provided 
between the side plates 49 and connects front ends of the side plates 49 with each other. 

[0064] The side plates 49 have substantially an L-shape, wherein rear upper end 
portions extend in the horizontal direction and front upper end portions extend upward such 
that the front upper end portions are situated at a higher level than the rear upper end portions. 
At the middle in the front and rear direction between the front and rear portions, each of the 
side plates 49 is provided with a drum side guide groove 5 1 having an elongated U-shape and 
extending downward. The engagement groove 52 recessed toward the front is provided at the 
front portion of each of the side plates 49, at the middle of the drum side guide groove 5 1 in 
the up and down direction. In addition, each of the side plates 49 has a drum side guide 
protrusion 53 at the front upper end portion. The drum side guide protrusions 53, protruding 
outward in the width direction, are slidably engaged with respective printer side third guide 
grooves 65 (FIG. 5) of the printer casing 2. 

[0065] The boss 61, which is slidably engaged with the guide groove 29 (FIG. 3 A) 
of the scanner side guide portion 28 of the scanning unit 17, is provided substantially at the 
middle of the front plate 50 in the width direction and the up and down direction. The boss 
61 protrudes toward the front. The second contacting portions 48b, protruding toward the 
front, are provided to both the upper end portions of the front plate 50 in the width direction 
of the cover portion 47. That is, two second contacting portions 48b are provided at the front 
plate 50. 

[0066] The second contacting portions 48b provided at the drum casing 43 are 
designed such that their free ends are substantially on the same plane in the horizontal 
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direction. The boss 61 protruding toward the front is shorter than the second contacting 
portions 48b. 

[0067] As shown in FIG. 2, the photosensitive drum 44 includes a cylindrical metal 
base tube made of, for example, aluminum. The base tube is covered with a photosensitive 
layer of an organic photosensitive material having polycarbonate as a main component. The 
photosensitive drum 44 is disposed below the developing roller 34 so as to contact the 
developing roller 34. The photosensitive drum 44 is supported by the side walls of the drum 
accommodating portion 46, via the rotating shaft 63, as a guided portion, so that the 
photosensitive drum 44 rotates (clockwise) in the opposite direction as the conveyor belt 56 
(counterclockwise) at a nipping portion of the photosensitive drum 44 and the conveyor 
belt 56. 

[0068] The rotating shaft 63 protrudes outward in the width direction from the side 
walls of the drum accommodating portion 46, and is slidably engaged with respective printer 
side second guide grooves 64 (FIG. 5). 

[0069] The scorotron charging device 45 is disposed behind the photosensitive 
drum 44 and at a predetermined distance away from the photosensitive drum 44. The 
scorotron charging device 45 is fixed to the rear wall of the drum accommodating portion 46. 
The scorotron charging device 45 is a charging device that generates corona discharge from 
charging wires such as tungsten wires in order to positively charge the photosensitive drum 
44. The scorotron charging device 45 uniformly positively charges the surface of the 
photosensitive drum 44 by applying voltage from the power source (not shown). 

[0070] As the photosensitive drum 44 is rotated, the surface of the photosensitive 
drum 44 is uniformly positively charged by the scorotron charging device 45. Then, in 
accordance with the rotation of the photosensitive drum 44, the surface of the photosensitive 
drum 44 is speedily scanned by a laser beam emitted from the scanning unit 1 7. Thus, an 
electrostatic latent image is formed on the surface of the photosensitive drum 44, based on 
image data. Then, when the electrostatic latent image on the photosensitive drum 44 contacts 
the developing roller 34, the positively charged toner held on the developing roller 34 
electrically moves onto and held by the electrostatic latent image formed on the 
photosensitive drum 44, that is, a portion whose potential is lowered by the exposure by the 
laser beam. Thus, the electrostatic latent image is visualized and a reversal phenomenon is 
achieved. By performing the above processing in each of the processing portions 14, a toner 
image of each color is formed on each photosensitive drum 44. 
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[0071] The photosensitive drum units 19 are disposed substantially at the same 
position in the vertical direction, that is, the photosensitive drum units 19 are aligned and 
overlapped in the horizontal direction. In each of the processing portions 14, the 
photosensitive drum unit 19 and the developing unit 18 are overlapped and aligned in the 
vertical direction. 

[0072] More particularly, in a state where the photosensitive drum unit 19 and the 
developing unit 18 are attached to the printer casing 2 in each of the processing portions 14, 
the photosensitive drum 44, the developing roller 34, the toner supply roller 33 and the toner 
hopper 32 are overlapped in this order, from below, in the vertical direction, i.e. in the 
attaching/detaching direction of the photosensitive drum unit 19 and the developing unit 18. 
The photosensitive drum 44 and the scorotron charging device 45 are disposed in the vertical 
plane of projection of the toner hopper 32. The roller portions of the developing roller 34 and 
the toner supply roller 33 are disposed in the vertical plane of projection of the photosensitive 
drum 44. 

[0073] As shown in FIG. 1 , the transfer portion 1 5 is provided on the side opposite 
to the side where the developing units 18 are provided, while sandwiching the photosensitive 
drum 44 therebetween, in the printer casing 2. The transfer portion 15 includes a drive roller 
54, a driven roller 55, the endless conveyor belt 56, and the transfer rollers 57. 

[0074] The drive roller 54 is located at the front of the yellow processing portion 
14Y and at the upper rear of the sheet supply roller 12. The driven roller 55 is located at the 
rear of the photosensitive drum 44 of the black processing portion 14K and at the lower front 
of the fixing portion 60. 

[0075] The conveyor belt 56 is made of conductive resin, such as polycarbonate or 
polyimide, on which conductive particles such as carbon are dispersed. The conveyor belt 56 
is wound around the drive roller 54 and the driven roller 55 such that an external contacting 
surface of the conveyor belt 56 opposingly contacts all of the photosensitive drums 44 of the 
processing portions 14. 

[0076] As the driven roller 55 is driven by the driving of the drive roller 54, the 
conveyor belt 56 travels in the counterclockwise direction so as to rotate in the same direction 
of the photosensitive drums 44 with the external contacting surface contacting the 
photosensitive drums 44 of the processing portions 14. 

[0077] The transfer rollers 57 are disposed so as to be opposite the respective 
photosensitive drums 44 of the processing portions 14 while sandwiching the conveyor belt 
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56 therebetween, in the internal area of the endless conveyor belt 56. Each of the transfer 
rollers 57 includes a metal roller shaft covered with an elastic member such as a conductive 
rubber material. The transfer rollers 57 are provided rotatably in the clockwise direction so as 
to rotate in the same direction as the traveling direction of the conveyor belt 56 at the 
contacting surfaces of the transfer rollers 57 and the conveyor belt 56. 

[0078] The sheet 3 fed from the sheet feeding portion 4 passes between the 
conveyor belt 56, which is driven by the rotation of the drive roller 54 and driven rollers 55, 
and the photosensitive drums 44 of the processing portions 14. While the sheet 3 passes 
therebetween, the toner images formed on the photosensitive drums 44 of the processing 
portions 14 are transferred onto the sheet 3 one after another, whereby a color image is 
formed on the sheet 3. 

[0079] In other words, for example, first, a yellow toner image formed onto the 
photosensitive drum 44 of the yellow processing portion 14Y is transferred onto the sheet 3. 
After that, a magenta toner image formed onto the photosensitive drum 44 of the magenta 
processing portion 14M is transferred onto the sheet 3 having the yellow toner image. In the 
same manner, a cyan toner image formed by the cyan processing portion 14C and a black 
toner image formed by the black processing portion 14K are transferred onto the sheet 3 
having the yellow and magenta toner images. By doing so, a color image is formed on the 
sheet 3. 

[0080] The color laser printer 1 is a tandem printer that includes the photosensitive 
drums 44 for the respective colors of toner. Accordingly, the color laser printer 1 can 
speedily form an color image by forming toner images color by color, at a speed substantially 
the same as a speed of forming a monochrome image. 

[0081] The fixing portion 60 is disposed at the rear of the processing portions 14 
and the transfer portion 15 and downstream of the transfer portion 15 in the sheet conveying 
direction. The fixing portion 60 includes a heat roller 59 and a pressing roller 58. The heat 
roller 59 includes a metal base tube covered with a removable layer, and a halogen lamp 
which is provided so as to extend in an axial direction of the heat roller 59. The halogen lamp 
heats the surface of the heat roller 59 to an appropriate temperature in order to fix the color 
image onto the sheet 3. The pressing roller 58 is provided so as to press the heat roller 59. 
The color image transferred onto the sheet 3 is thermally fixed onto the sheet 3 at the fixing 
portion 60 while the sheet 3 passes between the heat roller 59 and the pressing roller 58. 
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[0082] The sheet discharge portion 6 includes the pair of the sheet discharge rollers 
8, the sheet discharge port 9 and the sheet output tray 10. The sheet 3, on which the color 
image is thermally fixed, is discharged from the sheet discharge port 9 to the outside by the 
pair of discharge rollers 8 and is stacked on the sheet output tray 10. 

[0083] In the color laser printer 1, residual toner remaining on the photosensitive 
drum 44 after the transfer operation, is collected by the developing roller 34 in each of the 
processing portions 14 (i.e. so-called cleanerless developing system). In this developing 
system, after the transfer of the toner, the surface of the photosensitive drum 44 having 
residual toner is charged by the rotation of the photosensitive drum 44 at a charging position 
where the photosensitive drum 44 is opposite to the scorotron charging device 45, and then is 
exposed to light by the scanning unit 17. The residual toner which adheres to a portion that is 
not exposed is electrically collected by the developing roller 34 when this portion faces and 
contacts the developing roller 34. At the exposed portion, a toner image is formed by using 
the collected residual toner and the toner newly supplied to the developing roller 34. 

[0084] With this structure, a waste toner storage portion is not required to store 
collected residual toner. Therefore, the structure of the color laser printer 1 can be simplified 
and the size of the developing units 1 8 and the photosensitive drum units 1 9 can be reduced 
since a space for the waste toner storage portion is not needed. Accordingly, the developing 
units 18 and the photosensitive drum units 19 can be attached to and detached from the 
printer casing 2 from the side opposite to the side at which the transfer portion 1 5 is provided, 
without removing the scanning units 17. In addition, if the waste toner storage portions are 
integrally provided in the photosensitive drum units 19, the life of the photosensitive drum 
units 19 is determined by a capacity of the waste toner storage portions. As a result, either of 
the increasing of the longevity of the photosensitive drum units 19 and downsizing of the 
photosensitive drum units 19 cannot be achieved. However, in the color laser printer 1 of the 
embodiment, both the increasing of the longevity and downsizing of the photosensitive drum 
units 19 can be achieved. 

[0085] In this embodiment, the developing rollers 34 rotate at a peripheral speed 
which is 1 .6 times as fast as a peripheral speed of the photosensitive drums 44. This 
difference in the peripheral speed makes the developing rollers 34 easier to perform the 
collection of residual toner on the photosensitive drums 44. 

[0086] In the color laser printer 1 , the compound toner, which has a sphere shape 
and excellent fluidity, is used, so that an excellent image can be formed on the sheet and the 
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collection of residual toner can be effectively performed by the cleanerless developing 
system. 

[0087] In the color laser printer 1, side plates 66 (FIG. 3 A) are provided at both 
sides in the width direction, inside the printer casing 2. Each of the side plates 66 includes 
the printer side first guide grooves 62, into which the developer side guide projections 37 of 
the developing unit casings 3 1 are slidably engaged, and the printer side second guide grooves 
64 and the printer side third guide grooves 65, into which the rotating shafts 63 of the 
photosensitive drums 44 and the drum side guide projections 53 of the drum casings 43 are 
engaged, respectively, as shown in FIG. 5, corresponding to the respective processing 
portions 14. 

[0088] The printer side first guide grooves 62 are provided in the side plates 66 such 
that the developing unit casings 31 are disposed in front of the respective scanning casings 
20, in parallel to each other, at a predetermined distance away from each other. The upper 
ends of the printer side first guide grooves 62 are open when the top cover 7 opens. The 
lower ends of the printer side first guide grooves 62 are also open at the position where the 
developer side lower guide protrusions 37 of the developing unit casings 31 are positioned 
when the roller shafts 67 of the developing rollers 34 are positioned at the front end opened 
portions (that is, the guide starting positions) of the drum side guide grooves 51 of the drum 
casings 5 1 . The portions between the upper ends and the lower ends of the printer side first 
guide grooves 62 extend in the vertical direction. 

[0089] The printer side second guide grooves 64 are provided in front of the 
respective printer side first guide grooves 62, in parallel to each other, at a predetermined 
distance away from each other (FIG. 3A). The printer side second guide grooves 64 are 
provided in the right and left side plates 66 so as to be opposite to each other. The upper ends 
of the printer side second guide grooves 64 are open when the top cover 7 opens. The lower 
ends of the printer side second guide grooves 64 are closed and have substantially a U-shape 
in cross section, at a position where the rotating shafts 63 of the photosensitive drums 44 are 
positioned when the photosensitive drums 44 are disposed so as to contact the conveyor belt 
56. The portions between the upper ends and the lower ends of the printer side second guide 
grooves 64 extend in the vertical direction. 

[0090] The printer side third guide grooves 65 are provided in front of the 
respective printer side second guide grooves 64, in parallel to each other, at a predetermined 
distance away from each other. The printer side third guide grooves 65 are provided in the 
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right and left side plates 66 so as to be opposite to each other (FIG. 3A). The upper ends of 
the printer side third guide grooves 65 are open when the top cover 7 opens. The lower ends 
of the printer side third guide grooves 65 have substantially a U-shape in cross section so that 
the drum side guide protrusions 53 of the drum casings 43 do not abut against the lower ends 
when the rotating shafts 63 of the photosensitive drum 44 abut against the lower ends of the 
printer side second guide grooves 64. 

[0091] In the color laser printer 1 , the developing units 1 8 can be attached to and 
detached from the respective photosensitive drum units 19. The developing unit 18 and the 
photosensitive drum unit 19 can be integrally attached to and detached from the printer casing 
2. In addition, the developing unit 18 can be attached to and detached from the respective 
photosensitive drum unit 19 with the photosensitive drum unit 19 being fixed to the printer 
casing 2. 

[0092] The attaching and detaching operation of the developing unit 1 8 with respect 
to the photosensitive drum unit 19 will be described below with reference to FIG. 4. First, the 
attaching operation of the developing unit 18 to the photosensitive drum unit 19 in a state 
where the processing unit 16 is separated from the printer casing 2 will be described below. 
First, from the condition shown in FIG. 4B, the user moves the operating portions 41 of the 
engaging levers 40 forward against the urging force from the spring in order to move the 
hooks 42 toward the rear by rotating the engaging levers 40. Then, the user downwardly 
inserts the developing unit 18 into the photosensitive drum unit 19. As shown in FIG. 4A, the 
roller shaft 67 of the developing roller 34 is inserted into the drum side guide grooves 51 of 
the drum casing 43 until the roller shaft 67 reaches the lower ends of the drum side guide 
grooves 51. After that, as the user releases his/her hand from the operating portions 41, the 
operating portions 41 rotate backward by the urging force from the spring. Thus, the hooks 
42 of the engaging levers 40 are engaged with the respective engagement grooves 52 of the 
drum casing 43, whereby the developing unit 18 is attached to the photosensitive drum unit 
19 with the developing roller 34 contacting the photosensitive drum 44. 

[0093] The engagement grooves 52 are designed such that the developing unit 18 
can move in the up and down direction with respect to the photosensitive drum unit 19, for 
example, by approximately 1 mm, while the engagement grooves 52 are engaged with the 
hooks 42. More specifically, the hooks 42 have a size such that the hooks 42 can move in the 
up and down direction by approximately 1 mm with respect to the engagement grooves 52. 
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The drum side guide grooves 51 are designed such that the roller shaft 67 of the developing 
roller 34 can freely move in the lower ends of the drum side guide grooves 51. 

[0094] The detaching operation of the developing unit 18 from the photosensitive 
drum unit 19 in a state where the processing unit 16 is separated from the printer casing 2 will 
be described below. First, in the state shown in FIG. 4A 5 the user moves the operating 
portions 41 of the engaging levers 42 forward against the urging force from the spring in 
order to disengage the hooks 42 from the engagement grooves 52 by rotating the engaging 
levers 40. After that, the user upwardly pulls and removes the developing unit 18 from the 
photosensitive drum unit 19. By doing so, as shown in FIG. 4B, the roller shaft 67 of the 
developing roller 34 is withdrawn from the drum side guide grooves 51. Then, the roller 
shaft 67 of the developing roller 34 is pulled out of the drum side guide grooves 51, and thus, 
the developing unit 18 is separated from the photosensitive drum unit 19. 

[0095] As described above, the attaching and detaching operations of the 
developing unit 18 with respect to the photosensitive drum unit 19 can be achieved by the 
engagement and disengagement of the hooks 42 of the engaging levers 40 provided at the 
developing unit casing 31 with respect to the engagement grooves 52 of the drum casing 43. 
In the attaching and detaching operation above, the engagement and disengagement of the 
hooks 42 with respect to the engagement grooves 52 can be achieved by operating the 
operating portions 41 of the engaging levers 40 of the developing unit casing 31. That is, the 
attaching and detaching operation of the developing unit 1 8 with respect to the photosensitive 
drum unit 19 can be performed from above. Accordingly, the attaching and detaching 
operation can be facilitated and its operability can be improved. 

[0096] Next, the integral attaching operation of the developing unit 18 and the 
photosensitive drum unit 19 with respect to the printer casing 2 will be described below. As 
shown in FIG. 5, for example, first, the user opens the top cover 7. Then, referring to the 
black processing portion 14K, in the state where the developing unit 18 is integrated with the 
photosensitive drum unit 19, the user slides the integrated photosensitive drum unit 19 and 
developing unit 18 downward until the rotating shaft 63 of the photosensitive drum 44 abuts 
against the respective lower ends of the printer side second guide grooves 64 by holding the 
grip 36. The user slides the integrated photosensitive drum unit 19 and developing unit 18 
via the upper opening of the printer casing 2 defined by the opened top cover 7, while the 
developer side guide protrusions 37 of the developing unit casing 31 are engaged with the 
printer side first guide grooves 62, the rotating shaft 63 of the photosensitive drum 44 is 
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engaged with the printer side second guide grooves 64, and the drum side guide protrusion 53 
of the drum casing 43 is engaged with the printer side third guide grooves 65. 

[0097] By doing so, the developer side guide protrusions 37 of the developing unit 
casing 3 1 , the rotating shaft 63 of the photosensitive drum 44, and the drum side guide 
protrusion 53 of the drum casing 43 are guided downward in the vertical direction by the 
printer side first, second, and third guide grooves 62, 63, 64, respectively. When the drum 
casing 43 is opposite to the scanner side guide portion 28 of the scanning unit casing 20, the 
drum casing 43 is guided by the scanner side guide portion 28. When the boss 61 of the cover 
portion 47 of the drum casing 43 is opposite to the scanner side guide portion 28, the boss 61 
is engaged with the guide groove 29 of the scanner side guide portion 28, whereby the boss 
61 is guided by the guide groove 29 (FIGS. 2 A and 2B). Then, the rotating shaft 63 of the 
photosensitive drum 44 abuts against the lower ends of the printer side second guide grooves 
64, so that the photosensitive drum 44 contacts the conveyor belt 56 and the developing unit 
18 and the photosensitive drum unit 19 are integrally attached to the printer casing 2. 

[0098] When the developing unit 18 and the photosensitive drum unit 19 are 
integrally attached to the printer casing 2 as described above, the rotating shaft 63 of the 
photosensitive drum 44 elastically contacts pressing springs 68, as cushioning members, 
provided to the lower end portions of the printer side second guide grooves 64 of the printer 
casing 2 before abutting against the lower end portions of the printer side second guide 
grooves 64, and then the rotating shaft 63 overpasses the pressing springs 68 (FIGS. 6, 9A 
and 9B). In the state where the rotating shaft 63 of the photosensitive drum 44 abuts against 
the lower ends of the printer side second guide grooves 64 of the printer casing 2, the pressing 
springs 68 press the rotating shaft 63 downward. With this structure, the photosensitive drum 
44 can be positioned so as to contact the conveyor belt 56. 

[0099] The printer casing 2 is provided with a pressing lever 69 (FIG. 6) so as to be 
able to downwardly press contact shafts 70 (FIG. 6) protruding sideways in the width 
direction from the upper portion of the developing unit casing 3 1 . 

[0100] The pressing lever 69 moves between a retracted position indicated by a 
dashed line and a pressing position indicated by a solid line, by a motor (not shown). When 
the photosensitive drum 44 rotates, the pressing lever 69 is positioned at the pressing 
position. When the photosensitive drum 44 stops rotating, the pressing lever 69 is positioned 
at the retracted position. Accordingly, the developing roller 34 can be positioned so as to 
surely contact the photosensitive drum 44. The movement of the pressing lever 69 can be 
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synchronized with the opening and closing operation of the top cover 7, instead of the driving 
of the motor. 

[0101] Next, the integral detaching operation of the photosensitive drum unit 19 and 
the developing unit 18 from the printer casing 2 will be described below. As shown in 
FIG. 5, first, the user opens the top cover 7. Then, the user slides the integrated 
photosensitive drum 19 and the developing unit 18 upward via the upper opening of the 
printer casing 2 defined by the opened top cover 7 by holding the grip 36. 

[0102] Then, the rotating shaft 63 of the photosensitive drum 44 is moved upward 
against the pressing force from the pressing spring 68 by overpassing the pressing spring 68, 
and the boss 61 is guided upward in the vertical direction by the guide groove 29 of the 
scanner side guide portion 28. The developer side guide protrusions 37 of the developing unit 
casing 31, the rotating shaft 63 of the photosensitive drum 44, and the drum side guide 
protrusion 53 of the drum casing 43 are also guided upward in the vertical direction, so that 
the integrated photosensitive drum unit 19 and developing unit 18 are pulled out of the printer 
casing 2, whereby the photosensitive drum unit 19 and the developing unit 18 are integrally 
separated from the printer casing 2. 

[0103] The attaching and detaching operation of the developing unit 18 with respect 
to the photosensitive drum unit 19 with the photosensitive drum unit 19 attached to the 
printer casing 2 will be described with reference to the cyan processing portion 14C shown in 
FIG. 5. 

[0104] When separating the developing unit 18 from the photosensitive drum unit 
19 with the photosensitive unit 19 attached to the printer casing 2, first, the user opens the top 
cover 7. Then, as described above, in the state shown in FIG. 4A, the user moves the 
operating portions 41 of the engaging levers 40 of the developing unit casing 31 toward the 
front to disengage the hooks 42 from the engagement grooves 52, via the upper opening of 
the printer casing 2 defined by the opened top cover 7. After that, the user pulls the 
developing unit 18 upward by holding the grip 36. 

[0105] Then, the engagement of the developing unit 18 and the photosensitive drum 
unit 19 is released, and as shown in FIG. 5, the roller shaft 67 of the developing roller 34 is 
pulled out of the drum side guide grooves 51 of the drum casing 43, whereby the developing 
unit 18 is separated from the photosensitive drum unit 19. Next, the developer side guide 
protrusions 37 of the developing unit casing 31 are guided upward in the vertical direction by 
the printer side first guide grooves 62, so that the developing unit 18 is pulled out of the 
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photosensitive unit 19. Thus, only the developing unit 18 can be removed from the printer 
casing 2. 

[0106] When attaching the developing unit 18 to the photosensitive drum 19 that is 
fixed to the printer casing 2, first, the user opens the top cover 7. Then, the user slides the 
developing unit 18 downward by holding the grip 36, via the upper opening of the printer 
casing 2 defined by the opened top cover 7, with the developer side guide protrusions 37 of 
the developing unit casing 31 engaged with the printer side first guide grooves 62. 

[0107] By doing so, the developer side guide protrusions 37 of the developing unit 
casing 3 1 are guided downward in the vertical direction by the printer side first guide grooves 
62. When the developer side guide protrusions 37 are guided to the lower ends of the printer 
side first guide grooves 62, as shown in FIG. 4B, the roller shaft 67 of the developing roller 
34 is engaged with the drum side guide grooves 51 of the drum casing 43 at the lower ends of 
the printer side first guide grooves 62. Then, the developing unit casing 31, being guided by 
the printer casing 2, is passed to the drum casing 43 and then the roller shaft 67 is guided by 
the drum side guide grooves 5 1 . 

[0108] After that, at the position before the roller shaft 67 of the developing roller 
34 reaches the lower end portions of the drum side guide grooves 51, the hooks 42, which are 
urged toward the front by the urging force from the springs, contact the upper edges of the 
side plates 49 of the drum casing 43. Then, the user moves the operating portions 41 toward 
the front to position the hooks 42 at the rear position. In this state, the user slides the 
developing unit 18 downward until the roller shaft 67 of the developing roller 34 reaches the 
lower end portions of the drum side guide grooves 51. When the user then releases his/her 
hand from the operating portions 41 at the position where the roller shaft 67 of the developing 
roller 34 is located in the lower end positions of the drum side guide grooves 51, the hooks 42 
are engaged with the respective engagement grooves 52 of the drum casing 43, by the urging 
force from the springs. Thus, the developing unit 18 is attached to the photosensitive drum 
unit 19 while the developing roller 34 opposingly contacts the photosensitive drum 44, as 
shown in FIG. 4A. 

[0109] In the color laser printer 1 described above, the processing units 16 and the 
scanning units 1 7 are alternately aligned in the horizontal direction and overlap each other 
when viewed in the horizontal direction. Therefore, the developing units 18 and the 
photosensitive drum units 19 of the respective processing units 16 can be attached to and 
detached from the printer casing 2 via the upper opening of the printer casing 2 defined by the 



23 

opened top cover 7, without removing the scanning units 17. In addition, in the state where 
the photosensitive drum units 19 and the developing units 18 are attached to the printer casing 
2, in each of the processing units 16, the photosensitive drum 44, the developing roller 34, the 
toner supply roller 33, and the toner hopper 32 are overlapped in this order, from below, in 
the vertical direction, i.e. in the attaching and detaching direction of the photosensitive drum 
units 19 and the developing units 18. The photosensitive drum 44 and the scorotron charging 
device 45 are disposed in the vertical plane of projection of the toner hopper 32. The roller 
portion of the developing roller 34 and the roller portion of the toner supply roller 33 are 
disposed with the vertical plane of projection of the photosensitive drum 44. 

[0110] Accordingly, the scanning units 17 fixed to the printer casing 2 do not 
interfere with the developing units 18 and the photosensitive drum units 19 of the processing 
units 16, so that the developing units 18 and the photosensitive drum units 19 can be 
smoothly attached to and detached from the printer casing 2. Since the scanning units 17 are 
not moved, that is, the scanning units 1 7 are fixed to the printer casing 2, when attaching or 
detaching the processing units 16, the adequate accuracy of the exposure to the photosensitive 
drums 44 can be assured. 

[0111] Because the processing units 16 are disposed as described above, the 
thickness of the processing units 16 in the front and rear direction can be reduced. Therefore, 
the installation space for the processing units 16 in the horizontal direction can be saved. 

[0112] In the color laser printer 1, each set of the developing unit 18 and the 
photosensitive drum unit 19 can be integrally attached to and detached from the printer casing 
2. In addition, the developing units 18 can be attached to and detached from the respective 
photosensitive drum units 19 while the photosensitive drum units 19 are fixed to the printer 
casing 2. 

[0113] Accordingly, when the toner hopper 32 of the developing unit 18 is empty of 
toner, the developing unit 1 8 can be replaced with a new one by separating the developing 
unit 18 from the photosensitive drum unit 19 while the photosensitive drum unit 19 is fixed to 
the printer casing 2. Thus, only the developing unit 18 having a high replacing frequency can 
be changed. As a result, the running cost and industrial waste can be reduced. Furthermore, 
the changing operation of the developing unit 1 8 can be facilitated. 

[01 14] In the tandem color laser printer 1 having the photosensitive drums 44 for 
each color of toner, toner particles of each color are transferred, one after another, onto the 
sheet 3, by each photosensitive drum 44. Accordingly, the accuracy of positioning of the 
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photosensitive drums 44 is required in order to prevent toner particles transfer deviation 
between each of the colors. Thus, the unnecessary attaching and detaching operation of the 
photosensitive drums 44 should be avoided. 

[0115] To prevent the transfer deviation, in the state where the photosensitive drum 
unit 19 is fixed to the printer casing 2, the developing unit 18 is replaced with a new one with 
respect to the photosensitive drum unit 19. By doing so, only the developing unit 18 can be 
changed without detaching the photosensitive drum 44 from the printer body 2. Accordingly, 
each of the photosensitive drums 44 can be prevented from deviating from the positions, 
thereby forming a color image having a high image quality with less deviation. 

[0116] When the photosensitive drum 44 is replaced with a new one, as described 
above, the developing unit 18 and the photosensitive drum unit 19 are integrally removed 
from the printer case 2. Then, the used developing unit 18 is separated from the 
photosensitive drum unit 19. After that, a new developing unit 18 is attached to the 
photosensitive drum unit 19, and then, the integrated developing unit 18 and photosensitive 
drum unit 19 are attached to the printer casing 2. Thus, the photosensitive drum unit 19 
having a low replacing frequency can be changed with a new one. 

[0117] During the attaching and detaching operation, the developer side guide 
protrusions 37 of the developing unit 18 are guided in the vertical direction by the printer side 
first guide grooves 62, so that the attaching and detaching operation of the developing unit 18 
with respect to the printer casing 2 can be assured. Further, the rotating shaft 63 of the 
photosensitive drum 44 and the drum side guide protrusion 53 of the drum casing 43 are also 
guided in the vertical direction by the printer side second guide grooves 64 and the printer 
side third guide grooves 65, respectively. Accordingly, the attaching and detaching operation 
of the photosensitive drum unit 19 can be assured. 

[0118] The printer side first, second, and third guide grooves 62, 64, 65, are 
provided in parallel with each other so as to be opposite to the surfaces of the longer sides of 
the respective scanner casings 31 of the scanning units 17. Therefore, the developing unit 18 
can be detached singly or in combination with the photosensitive drum unit 19 from between 
the scanning units 17. 

[0119] In addition, the printer side first, second and third guide grooves 62, 64, 65 
are provided in the opposing side plates 66 provided on both sides of the developing units 1 8 
in the width direction (on the both sides in the axial direction of the developing roller 34) so 
as to face each other. Accordingly, the developing units 18 and the photosensitive drum units 
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19 can be guided with a simple structure when the detaching operation of the developing unit 
18 and the photosensitive drum unit 19 from the printer casing 2 is performed. 

[0120] The developing unit 18 is provided with the two developer side guide 
protrusions 37 at the vertically separated positions, on each side. By engaging the developer 
side guide protrusions 37 with the printer side guide grooves 62, the developing unit 18 can 
be guided therein while the developing unit 1 8 is prevented from rattling or moving in the 
horizontal direction. Accordingly, even if the developing unit 18 has longer surfaces in the 
vertical direction, the developing unit 18 can be stably attached to and detached from the 
printer casing 2. 

[0121] In the photosensitive drum unit 19, the boss 61 of the cover portion 47 is 
guided by the guide groove 29 of the scanner side guide portion 28 of the scanning unit casing 
20, so that the photosensitive drum unit 19 can be stably attached to and detached from the 
printer casing 2. Further, because the scanner side guide portion 28 for guiding the boss 61 is 
integral with the scanning unit casing 20, that is, the surface of the scanning unit casing 20 
also serves as a guide member of the developing unit 18, the photosensitive drum unit 19 can 
be stably attached to and detached from the printer casing 2 while a parts count can be 
reduced and the structure of the color laser printer 1 can be simplified. 

[0122] In the color laser printer 1, when the developing unit 18 is attached to the 
photosensitive drum unit 19, the roller shaft 67 of the developing roller 34 is guided by the 
drum side guide grooves 51 of the photosensitive drum unit 19 so that the developing roller 
34 becomes opposite to the photosensitive drum 44. Accordingly, the high accuracy of 
positioning the photosensitive drum 44 with respect to the developing roller 34 and an 
excellent color image can be achieved. 

[0123] Further, even when the photosensitive drum unit 19 is fixed to the printer 
casing 2, the developing roller 34 can be disposed with the high accuracy of positioning with 
respect to the photosensitive drum 44 because the developing unit 1 8 is attached to the 
photosensitive drum unit 19 that is fixed to the printer casing 2, as described below. First, the 
roller shaft 67 of the developing roller 34 is guided to the guide start position where the roller 
shaft 67 is started to be guided by the drum side guide grooves 51, with the developer side 
guide protrusions 37 being engaged with the printer side first guide grooves 62. Then, the 
developer side guide protrusions 37 are disengaged from the printer side guide grooves 62 
and the roller shaft 67 of the developing roller 34 is engaged with the drum side guide 
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grooves 51, whereby the developing roller 34 is guided to the position to opposingly contact 
the photosensitive drum 44. 

[0124] In the attaching and detaching operation described above, the developing 
unit 1 8 can be smoothly attached and detached singly or in combination with the 
photosensitive drum unit 19, to and from the printer casing 2, by which the user holds the grip 
36, which protrudes upward than the scanning unit 17 and is provided to the developing unit 
18. Accordingly, the operability of the developing unit 18 can be improved. In particular, 
because the upper end portion of the grip 36 is provided with the hook portion 36a extending 
rearward, the user can hold the grip 36 by reaching and catching the hook portion 36a 
extending to the side opposite to the front, from the front. Thus, the user can firmly hold the 
grip 36 of the developing unit 18. 

[0125] In the color laser printer 1, the scanning units 17 and the processing units 16 
are alternately aligned in the horizontal direction and overlap each other when viewed from 
the horizontal direction and the size of the color laser printer 1 is reduced. With this 
structure, however, gaps between the scanning units 17 and the processing units 16 become 
small, so that the user cannot hold or grab the housings of the processing units 16. However, 
as described above, the grips 36 are provided with the processing units 16. With this 
structure, the space for the user to hold the processing units 16 can be provided and the user 
can easily hold the processing units 16 via the grips 36. 

[0126] In the developing unit 18, the front wall, the rear wall and the side walls of 
the developing unit casing 3 1 extend in the vertical direction. With this structure, the toner 
particles, which are stored in the toner hopper 32 and contact the front wall, the rear wall and 
the side walls of the toner hopper 32, can be excellently moved in the direction of gravity. 
Accordingly, the toner particles can be smoothly supplied to the toner supply roller 33 and the 
developing roller 34 from the toner hopper 32. 

[0127] In this embodiment, the developing unit casing 31 is designed such that its 
front wall, rear wall and side walls extend in the vertical direction when the developing unit 
18 is attached to the printer casing 2. However, the developing unit casing 31 may be 
designed such that each wall is inclined toward the interior portion of the toner hopper 32 and 
toward an upper portion of the toner hopper 32. However, the wall should not be inclined 
toward the exterior portion of the toner hopper 32 and toward an upper portion of the toner 
hopper 32. If the developing unit casing 3 1 is designed such that each wall is inclined toward 
the exterior, it is difficult for the user to attach the developing unit 18 to the printer casing 2. 
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[0128] In the developing unit 18, the toner particles moving in the direction of 
gravity from the toner hopper 32 can be excellently agitated and supplied to the toner supply 
roller 33 and the developing roller 34 by using the agitator 38 provided near the developing 
roller 34 in the toner hopper 32. 

[0129] In the color laser printer 1 5 the toner particles stored in the toner hopper 32 
are supplied to the toner supply roller 33, provided at the lower portion in the direction of 
gravity, by their own weight, in the developing unit 18. Therefore, another agitator 38 is not 
required to be separately provided at the upper portion of the toner hopper 32. That is, only 
one agitator 38 is provided near the developing roller 34 and the toner particles stored in the 
toner hopper 32 can be supplied to the toner supply roller 33 while being circulated in the 
toner hopper 32. 

[0130] As shown in FIG. 7, the processing unit 16 in which the developing unit 18 
is attached to the photosensitive drum unit 19 can be stably placed in the vertical position (in 
a state where the photosensitive drum 44 and the developing roller 34 are aligned in the 
vertical direction) by contacting the first contacting portions 48a of the drum casing 43 with 
respect to the installation plane 71, in a state where the processing unit 16 is separated from 
the printer casing 2. In this state, the developer side lower guide protrusions 37 are in contact 
with the upper edges of the side plates 49 of the photosensitive drum unit 43. 

[0131] As shown in FIG. 8, the processing unit 16 in which the developing unit 18 
is attached to the photosensitive drum 19 can be stably placed in the horizontal position (in a 
state where the photosensitive drum 44 and the developing roller 34 are aligned in the 
horizontal direction) by contacting the second contacting portions 48b of the drum casing 43 
and the second contacting portion 39 of the developing unit casing 31 with respect to the 
installation plane 71, in the state where the processing unit 16 is separated from the printer 
casing 2. 

[0132] In other words, the processing unit 16 of the color laser printer 1 can be 
stably placed on the installation plane 71, both in the vertical position and in the horizontal 
position, by selectively contacting the first contacting portions 48a and the second contacting 
portions 39, 48b, in the state where the processing unit 16 is separated from the printer casing 
2. Accordingly, in both the installation positions, the toppling of the processing unit 16 can 
be prevented and the handling of the processing unit 16 can be simplified. 

[0133] As shown in FIGS. 9A and 9B, the lower ends of the printer side first guide 
grooves 62 can be closed and springs 72 may be provided in the lower ends of the printer side 
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first guide grooves 62. In this case, the width of the printer side first guide grooves 62 are 
slightly widened in the horizontal direction and the printer side first guide grooves 62 are 
extended to the position which is lower than the position where the developer side lower 
guide protrusions 37 of the developing unit 18 are situated in the state in which the 
developing unit 18 is attached to the printer casing 2. The springs 72 function as cushioning 
members to receive the developer side lower guide protrusions 37 of the developing unit 18. 

[0134] With this structure, even if the user accidentally releases his/her hand from 
the grip 36 in a process of guiding the developing unit 18 downward as shown in FIG. 9A to 
attach the developing unit 18 to the printer casing 2 and thus the developing unit 18 drops by 
its own weight, the developing unit 1 8 can be elastically received by the springs 72 via the 
developer side lower guide protrusions 37. Accordingly, the collision between the developing 
roller 34 and the photosensitive drum 44 can be absorbed, thereby preventing damage to the 
developing roller 34 and the photosensitive drum 44. 

[0135] In FIGS. 9A and 9B, the pressing springs 68 (FIG. 6) are also provided at the 
lower end portions of the printer side second guide grooves 64, so that the rotating shaft 63 of 
the photosensitive drum 44 can be elastically received by the pressing springs 68. Therefore, 
the collision between the rotating shaft 63 of the photosensitive drum 44 and the transfer 
roller 57 can be absorbed, thereby preventing damage to the rotating shaft 63 and the transfer 
roller 57. 

[0136] In the above description, the scorotron charging device 45 is fixed to the rear 
wall of the drum accommodating portion 46 of the photosensitive drum unit 19. However, as 
shown in FIG. 10, the scorotron charging device 45 can be provided so as to be movable 
between a first position where the scorotron charging device 45 faces the photosensitive drum 
44 in the vertical direction and a second position where the scorotron charging device 45 
faces the photosensitive drum 44 in the horizontal direction. In other words, as shown in 
FIG. 10, the drum accommodating portion 46 does not have a rear wall. However, the drum 
accommodating portion 46 has a charging device cover 73 that is rotatable and fixedly holds 
the scorotron charging device 45. 

[0137] As shown in FIG. 11, the C-shaped charging device cover 73 has a width 
which is larger than the width of the drum accommodating portion 46. The charging device 
cover 73 includes side plates 74, each of whose one end is connected to the rotating shaft 63 
so as to be rotatable relative to the rotating shaft 63 and which has a triangular shape in cross 
section. The charging device cover 73 also includes a rectangular support plate 75, which is 
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integral with the cover side plates 74 so as to extend between the side plates 74. On the 
surface of the support plate 75 opposite to the photosensitive drum 44, the scorotron charging 
device 45 is fixedly provided. With this structure, the support plate 75 can rotate about the 
rotating shaft 63 of the photosensitive drum 44 via the side plates 74, while the scorotron 
charging device 45 is fixed to the support plate 75 and the scorotron charging device 45 is 
opposite to the photosensitive drum 44 at a predetermined distance away from each other. 

[0138] The side plate 74 is provided with a guide pin 76, which protrudes outward 
in the width direction and is engageable with the printer side second guide groove 64 of the 
printer casing 2, at a position opposite to the scorotron charging device 45. The other side 
plate 74 is also provided with the guide pin 76 in a manner similar to the above. A foot 
portion 77 is provided to each of the side plates 74. The foot portions 77 contact the bottom 
of the drum accommodating portion 46 when the scorotron charging device 45 is positioned 
at the first position. 

[0139] As shown in FIG. 10, the printer side second guide grooves 64 of the printer 
casing 2 are curved so as to extend toward the rear to the fixing positions of the scorotron 
charging device 45. 

[0140] With this structure, the processing units 16 are attached to the printer body 2 
as described below. The explanation will be given with reference to the black processing 
portion 14K of the processing unit 16 in FIG. 10. First, in the state where the scorotron 
charging device 45 is located at the first position, the guide pins 76 and the rotating shaft 63 
of the photosensitive drum 44 are serially engaged with the printer side second guide grooves 
64, at the attaching position of the processing unit 16 to the printer casing 2. After that, the 
processing unit 16 is slid downward in the similar manner to the operation described above. 
Then, referring to the cyan processing portion 14C of the processing unit 16, the charging 
device cover 73 is rotated rearward (in the clockwise direction) by the guiding of the guide 
pins 76 when the guide pins 76 reach the curved portions of the printer side second guide 
grooves 64, and thus, the charging device cover 73 is rotated rearward by 90 degrees about 
the rotating shaft 63. When the processing unit 16 is completely attached to the printer casing 
2, the charging device cover 73 is oriented in the horizontal position, so that the scorotron 
charging device 45 is positioned at the second position where the scorotron charging device 
45 faces the photosensitive drum 44 in the horizontal direction. The scorotron charging 
device 45 and the scanning unit 17 are disposed so as to overlap one another when viewed 
from the vertical direction. 
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[0141] When the processing unit 16 is removed from the printer casing 2, the 
reverse operation, that is, the processing unit 16 is slid upward in the manner similar to the 
above operation. Then, the charging device cover 73 is rotated toward the front (in the 
counterclockwise direction) by approximately 90 degrees about the rotating shaft 63 by the 
guiding of the guide pins 76. Therefore, the scorotron charging device 45 is positioned at the 
first position where the scorotron charging device 45 faces the photosensitive drum 44 in the 
vertical direction. Then, the processing unit 1 6 is pulled upward and removed from the 
printer casing 2. 

[0142] As described above, the scorotron charging device 45 is moved between the 
first position and the second position. The scorotron charging device 45 is positioned at the 
first position when the processing unit 16 is attached to and detached from the printer 
casing 2. Accordingly, the processing unit 16 can be attached to and detached from the 
printer casing 2 without the scorotron charging device 45 interfering with the scanning unit 
17. In the state where the processing unit 16 is completely attached to the printer casing 2, 
the scorotron charging device 45 is positioned at the second position where the scorotron 
charging device 45 faces to the scanning unit 1 7 in the horizontal direction. Therefore, the 
scorotron charging device 45 and the scanning unit 1 7 overlap one another when viewed from 
the vertical direction, while the photosensitive drum 44 is located at the transfer position. 
Thus, the color laser printer 1 can be downsized in the horizontal direction. 

[0143] In the state where the processing unit 16 is separated from the printer casing 
2, the scorotron charging device 45 is positioned at the first position. As shown in FIG. 11, 
the processing unit 1 6 can be situated in the vertical position by contacting the support plate 
75 of the charging device cover 73 fixedly having the scorotron charging device 45 thereon to 
the installation plane 71 in the above state. That is, when the scorotron charging device 45 is 
located at the first position, the charging device cover 73 can also serve as a first contacting 
portion, so that a parts count can be reduced and the structure of the color laser printer 1 can 
be simplified. 

[0144] In the state where the processing unit 16 is placed in the vertical position, the 
foot portions 77 of the side plates 74 contact the lower edges of the drum accommodating 
portion 46. 

[0145] The drum accommodating portion 46 is provided with a rotation preventing 
spring 78 (FIG. 11) that urges one end of the side plates 74, relatively rotatably connected to 
the rotating shaft 63. The one end of the drum accommodating portion 46 is provided with 
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receiving grooves 79 (FIG. 11) that receive the rotation preventing spring 78. When the 
processing unit 16 is placed in the vertical position, the rotation preventing spring 78 is 
received in the receiving grooves 79. With this structure, the rotation of the side plates 74 
about the rotating shaft 63 is regulated. 

[0146] Because the foot portions 77 contact the lower edges of the drum 
accommodating portion 46 and the rotation of the side plates 77 is regulated by the 
engagement of the rotation preventing spring 78 and the receiving grooves 79, the processing 
unit 16 can be stably placed in the vertical position. 

[0147] In the description above, the tandem color laser printer 1 of the horizontal 
installation type has been described as an image forming apparatus of the invention. 
However, the image forming apparatus of the invention may be a tandem color laser printer 1 
of a vertical installation type in which four processing portions 14 are aligned in the vertical 
direction as shown in FIG. 12. 

[0148] The color laser printer 1 of FIG. 12 basically has the same structure as the 
color laser printer 1 of the horizontal installation type described above. The only difference 
between the color laser printers 1 is the installed orientation, that is, the color laser printer 1 
of FIG. 12 is a vertical installation type printer. Thus, the same parts are designated with the 
similar numerals and explanations for those parts will be omitted. 

[0149] In FIG. 12, the color laser printer 1 of this type includes a front cover 81 
provided to the front of a printer casing 2, instead of the top cover 7. The front cover 81 is 
disposed on the side opposite to a transfer position in which photosensitive drums 44 contact 
a conveyor belt 56 in a transfer portion 15. The front cover 81 is rotatably supported by a 
hinge 81a provided to the front of the printer casing 2 so as to open and close with respect to 
the printer casing 2 as shown in double dashed chain line. 

[0150] A sheet feeding portion 4 is provided at the bottom of the printer casing 2. 
A sheet discharge portion 6 is provided at the upper portion of the printer casing 2 (but sheet 
discharge rollers 8 are not provided). An image forming portion 5 includes processing 
portions 14, the transfer portion 15 and a fixing portion 60. 

[0151] The processing portions 14 include a yellow processing portion 14Y, a 
magenta processing portion 14M, a cyan processing portion 14C and a black processing 
portion 14K, which are aligned, in this order from below, in the vertical direction, at a 
predetermined distance away from each other and overlap each other when viewed from the 
vertical direction. The processing portion 14 includes a scanning unit 17 and a processing 
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unit 16. The scanning units 17 and the processing units 16 are alternately aligned and 
overlapped in the vertical direction. 

[0152] The scanning units 17 are fixed to the printer casing 2. The processing unit 
16 is designed such that the developing unit 18 and the photosensitive drum unit 19 are 
integrally attached to and detached from the printer casing 2 in the horizontal direction. In 
addition, only the developing unit 18 can be attached to and detached from the photosensitive 
drum unit 19 in the horizontal direction while the photosensitive drum unit 19 is fixed to the 
printer casing 2. Although not shown in FIG. 12, the color laser printer 1 of FIG. 12 is also 
provided with a guide member to attach and detach the developing unit 1 8 and the 
photosensitive drum unit 19 to and from the printer casing 2. 

[0153] In the processing unit 16, the photosensitive drum 44, a developing roller 34, 
a toner supply roller 33 and a toner hopper 32 are provided in this order from the rear so as to 
overlap each other when viewed in the horizontal direction. The photosensitive drum 44 and 
the scorotron charging device 45 are disposed in the horizontal plane of projection of the 
toner hopper 32, and the developing roller 34 and the toner supply roller 33 are disposed in 
the horizontal plane of projection of the photosensitive drum 44. 

[0154] The toner hopper 32 of the developing unit 18 includes two agitators 38, 
which are provided at a predetermined distance away from each other in the horizontal 
direction. 

[0155] The transfer portion 15 is provided so as to extend opposite to the 
photosensitive drums 44 aligned in the vertical direction, while sandwiching the 
photosensitive drums 44 with the respective developing units 1 8 therebetween. The fixing 
portion 60 is provided above the transfer portion 15. 

[0156] In the color laser printer 1 of the vertical installation type of FIG. 12, the 
processing units 16 and the scanning units 17 are also alternately aligned in the vertical 
direction. Therefore, the developing units 18 and the photosensitive drum units 19 of the 
processing units 16 can be attached to and detached from the printer casing 2 via the front 
opening of the printer casing 2 defined by the opened front cover 81, without removing the 
scanning units 17. In the state where the photosensitive drum unit 19 and the developing unit 
18 are attached to the printer casing 2, the photosensitive drum 44, the developing roller 34, 
the toner supply roller 33 and the toner hopper 32 are disposed in this order from the rear so 
as to overlap in the horizontal direction. The photosensitive drum 44 and the scorotron 
charging device 45 are disposed in the horizontal plane of projection of the toner hopper 32, 
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and the roller portions of the developing roller 34 and the toner supply roller 33 are disposed 
in the horizontal plane of projection of the photosensitive drum 44. 

[0157] With this structure, the developing units 18 and the photosensitive drum 
units 19 of the processing units 16 can be smoothly attached to and detached from the printer 
casing 2 without being interfered by the scanning units 17 fixed to the printer casing 2. 
Further, the scanning units 17 are fixed to the printer casing 2 when the processing units 16 
are attached and detached, so that the adequate accuracy of the exposure to the photosensitive 
drums 44 can be assured. 

[0158] Because the processing units 16 are disposed as described above, the 
thickness of the processing units 16 in the up and down direction can be reduced. Therefore, 
the size of the color laser printer 1 can be reduced in the vertical direction. 

[0159] In the above description, as the exposing device, the scanning unit 17 
including a laser beam scanner is used. However, for example, an LED array may be used 
instead of the scanning unit 17. 

[0160] In the processing unit 16, the developing unit 18 is designed so as to be 
attachable and detachable with respect to the photosensitive drum unit 19. However, the 
developing unit 18 and the photosensitive drum unit 19 can be integrated so as not to be 
separated from each other. 

[0161] In the description above, the tandem color laser printers 1 of the direct 
transfer type that directly transfers toner images onto a sheet 3 has been described. However, 
the image forming apparatus of the invention is not limited to the direct transfer type printers 
1, but is also applied to a tandem color laser printer 1 of an intermediate transfer type that 
transfers a toner image of each color onto an intermediate transfer body and then transfers the 
toner images onto a sheet at one time, for example. 

[0162] While the invention has been described in detail with reference to the 
specific embodiments thereof, it would be apparent to those skilled in the art that various 
changes, arrangements and modifications may be applied therein without departing from the 
spirit and scope of the invention. 



